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PROVISIONAL SPBOrFIOATIOlSr. 

AxL ImproTed Design of Piston for I^tozxLal Combustion Engines^ 




CnBISTOPHBS WOBTLEY KEBBXDaE, 

of the Constmctiye Department^ H.H. 
Dockyajd^ Porismotith, a Britiah siib- 
ject, do hereby dedare the nature of this 

5 invention to he as follows: — 

This invention ifi an improved design 
of piston fox iifie in those internal com* 
bnstion enffinea which are fitted with 
detachable heads to the cylinderB^ and 

10 has for its object the saving in time and 
expense at present involved in the 
ezamination, deanzng or replaoeznent of 
the piston ringSj by rendering tmneces- 
sary the lifting of the whoLs (^linder 

15 block casting from the crank case or 
altematively tibe withdrawal from the 
cylinder of the piston and connecting 
rod downwiords via the base of th6 craxik 
case, removed for this purpose, the 

SO removal of the detachable clinder head 
bein^ all thai is neoe^aiy in this con- 
nection. 

In the accompanying drawing is shown 
a piston according to my invention. 
25 The piston itself is composed of two 
parts A & B* The part B is similar to 
the ordinary piston in as far as its hous- 
ing of the gudgeon pin and connecting 
xoi ^ concerned; it is, however. 



SO 



mjachined down on its upper part i;o 
take a detachable cap A whidi latter cftif^ 
ries all the piston rings. A is secured' 
to B by the screw C which latter is 
BGiewed into B as shown on the drawingl 
The head of the screw C is fitted to take S6 
a locking ring. A is also prevented 
from rotating upon B by a locating stud, - 

The operation is cmrried out as 
follows:— =■ 

• The detachable cylinder head is first 40 
removed in the manner customary when 
decarboniring an engine, thus exposing 
the tops of the pistons. The locking 
ring in the screw 0 is removed and C 
is then sdrewed out thns disconnecting 4S 
the cap A from the part B. The cap : 
A is then disengaged from B by a ^cial 
tool and withdrawn from the top of the 
cyliiuiear carrying the rings with it. The 
xHmgB can then be removed from A> Iha 50 
grooves and rings cleaned (aid the rings 
examined, adjusted ol^ renewed as 
necessary. 

- To replace tiie cap A. the above opera- 
tions are Reversed. 



Dated this 27th day of September, 1922. 

C. KEEBEDGE, 
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COMPLETE SPECIPICATIOir- 



I, OBGEHSTOFHEa WOBTLEY KERETDaS, 

of the Constructive Department, H.K« 
60 Dockyard,' Portsmouth, a British sub^ 
ject, do hereby declare the nature of this 
invention and in what manner the same 
- • is to be perforiMd, to be particularly 
described and ascer^dned in and by the 
65 following stetement: — 

This invention is an improved design 
of piston for use in those internal com- 
burtion feur-strokB-cycle' engines which 

IPnee 



Engines, 



are fitted with deinchable cylinder heads 
and, although not so limited, is more 70 
particularly intended for use in motor 
car engines of the type referred to above 
in whidi also thie main cylinder block 
casting is in* one piece with the upper 
part of the crank-Kfase.' 76 

This invention^ has' for its object 
the saving 'in time and expense^ at 
present involved in the examination, 
cleaAing, adjustment or^ replacement o| 
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the piston rings hy rendering •anneces- 
sary the lifting of the whole cylinder 
block casting from the crank-ease for this 
ptirposB^ or alternatively — ^in the case of 
5 tihose f onr-strohe-oycle engines 14 which 
the cylinder block and npper part of the 
crank case are in one as aforesaid — ^by 
rendering lumecefisary the op^fatiori of 
disconnecting the big end of the con- 
10 necting rod and withdrawing from the 
cyiindir fha piston and connecting rod 
downwards via the base of the cranC- 
case^ the snmp of which latter has neces- 
sariOLy to he removed before the latter 
15 operation can be earned out. 

the \mt cl piston covered by 
this invention the removal of the detach- 
i.it head is all that .is necesjsary 

^ in tiiie wi^ of preliininai?y .work to eaaable 
W acbes's to be had to the rings. 

invention' is confined to internal 
cofiihustion f our-fitroke-oycle ezigines in 
. . wHich " the cylinders are fitted with 
de^chahIe tops. It consists of a 

35 fije^ti^able cap to the piston .which, cap 
^ilmjsk all &e piston rings and can be 
r^nbved via the top of th.e cylinder after 

. . the detachable h^ad only . is- removed. 
-;s ' The said cap is in the form of a cup, 
86 the open end* of which fits over a skeleton 
top to the piston main body the top of 
the cap being the .only gastight partition 
in a plane square to the axis of the cylin- 
der in the whote of f}ie moving piston. 

36 The said ce,p is fitted with grooves which 
-cany all the piston ringfi and is secured 
to a stud by a njit and hwsh,^ accessible 
after the removal of the cylinder lead 
oxdy, the stud being jBxed in && skeleton 

40 top of tie main piston body in the manner 
hereinafter described and illustrated. 

This device differs from certain other 
inventions in whidL a detachable .top to 
the piston carrying all the piston rings 

45 is fitted in that the open end of the 
detachable top to the piston is in the 
form of a cuj) whidh fits over the main 
body of the piston. 
It differs from other inventions in 

60 which a detadiable cap or part carrying 
the rings is fitted to the piston in that the 
Raid cap together -with all the rings can 
be removed from ihB main body of the 
piston without tius nacea^ity.of removing 

'5$ thie whole piston from the cylinder in 
order tQ obtain access to the means by 
which the cap. or^ part cq^rying the rings 
IS sjBicTn^ to the'inain body of tte piston. 
It differs from cerfoin otheor inventions 

60 in which a part of the piston carrying 
the rings .is detachable or removahile ma 
.-&e top of the cylinder without the neces- 
sity, of .first removing the piston from l^e 
^Und^ in that the rigidity of the piatcm 

65 in the cylinder is pres^ved owing to the 



fact that the main bearing surfaces of 
the piston in the cylinder are part of the 
same casting or part as the gudgeon pin 
bearings whereas in the former inven- 
tions referred to the stresses . from the "0 
gudgeon piJa bearings are eonv^ed to 
the cylincfer walls wholly^ "firrough a 
detachable piston shell wniA latter is 
wholly removable from the part carrying ^ 
the gudgeon pin beiarings and not part ^0 
thereof. 

In the acOTmpanying drawing is shown 
a piston acoording to my invention. 

•Figure 1 represents two vertical sec- 
tions of the piston, one in the plane of 80 
the gudgeon pin axis and the other at 
right angles to it. Figure 2 is a plan 
of tiie detachable cap A- Figure 3 is 
a plan of -the l^eleton'top of tlie piston 
B with cap A removed. Figure 4 is a 
geikeral elevation of the tool for with- 
drawing A from B. 

The .piston itself is composed of two 
principal parts A and B as shown on the 
drawing. Thfe part B generally 90 
resemblea the ordinary lype of piston in 
so fax as its lower pairte are eoncemed. 
It is, however* madiined down on its 
upper part to take a detachable cap A 
which Ifttter carries all the piston rings. 95 
The upper part of B is also lightened oy 
holes markoi C hoth on its top and sides, 
where covered by the cap A, in such a 
manner that this upper part of B con- 
sists practically of a skeleton frame, thus 100 
cantributing towards compensation foi 
the added weight of the cap A. 

The cap A may either be made shallow 
enough to terminate above the gudgeon 
pin, as in the type illustrated in the ICS 
.drawing, of it may be made sufficiently 
deep, if desired, to cover also the gudgeon 
pin IloUs, in which case its use obviates 
the necessity for fitting any of the usual 
locking arrangemenfe to the gudgeon pin. 110 

The cap A is secured to B by the nut 
D on the stud E which latter is screwed 
praaanently into B as indicated on the 
drawing. The nut D may he drilled to 
take a wire locking pin. TChe screwed 11 fi 
bush F aurrotmding the stud E is screwed 
into A as shown and merely serves to fill 
the gap between the stud E and the cap 
A the gap between A and £ and the 
thread on A tein|^ intended i^spectively IfO 
for insertion of and engagement with 
the screwed end .of the special tool G:* 
which latter , is a necessary accessory by 
means of which the cap A is withdrawn 
from B. . 125 

The cupped end of the tool G- is sHghtly 
counteisrmk to fit the top of the bush T 
and contains two small projections for 
engagement in the saw ents in the bush. 
F when unscrewing F from the ^p A. 130 
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The scTOwed end of tool G is made hollow 
to enable it to be passed oyer tlie sstud E 
wben it is screTPed into ite tiiread in A 
Tacated by the bnsh F when the latter 
^ has been renotoved. When Ihe screwed 
end of G- has been screwed so far into A 
that its lower extremity bears against the 
top of B on continuing the rerolntion of 
Cf the cap A will ride up upon G and is 

10 thns drawn off the main piston body B. 
In order to prerrent an;^ rotation of A 
relatiTe to B when A is being drawn from 
B by the tool Q and also to prevent rota- 
tion of A when the screwed bush ? is 

15 being screwed in or out of A the cap A 
is- fitted with two keys situated diametri- 
cally opposite each 'other and lying in 
the plane of the gudgeon pin axis. These 
keys engage in keyways H cut in ttie 

20 paii: B and thus prevent A from rotate 
ing upon B. 

In order to guard agaiast inconveni- 
enee when leplacing A caused by a chip 
of carbon deposit failing down the manu- 

25 lar space between the cylfaider wall and 
B when the cap A is removed the shoulder 
on B is bevelled off at K so as to form 
a small V groove between the lower edge 
of A and tiie part B. Anv such chips, 

30 if they could not readily be recovered, 
would then merely lie in this groove and 
not in any way prevent A from being 
screwed right down upon B. 
The operation is effected in thjb foUow- 

85 ing manner: — 

The detachable cylinder head is first 
removed in the maimer customary when 
decarbonising an engine, thus exposing 
ih^. tops of uie caps A. The locking 

40 wire or pin is then withdrawn iram the 
nut B and the nut D then unscrewed 
from the stud E. The screwed bush F 
is then unscrewed from A by means of 
the cupped end of the special tool Q. The 

45 screwed end of the special tool 0^ is then 
screwed into the space vacated by F and 
on continuing the revolution of G- the 
cap A rides up upon the screw on G- 
and Ls thus withdrawn from'B. • The 

50 rings can then be rmoved from A, the 
^oves and rigs cleaned and the rings 
themselves examined^ adjnfited or 
renewed as may be necessary. 
The^ cap A can then be replaced by 

55 engaging the k^ thereon with the key- 



ways in B and geafly tapping it down. 
The bush F is then screwed down tight 
and the nut D also. The pin is replacedj 
after which the detachable cylinder head 
is replaced and bolted down on to tha 60 
cylinder block. 

Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is 
to be performed, I declare that what I 65 
claim is: — 

1. In an internal combustion four- 
stroke-cycle engine of the type fitted with 
a detachable cylinder head and a remov- 
able cap to the main piston body which 70 
latter being in one part witib the gudgeon 
pin bearings carries the main lands or 
bearing surfaces of the piston, the top 

of the said cap forming the only gas- 
tight partition in a plane square to the 75 
axis of the cylinder in the whole mov- 
ing piston and the barrel of the said cap 
being fitted with grooves to carry all the 
piston rings^ the cupped end of the cap 
fitting over the top of the main piston 80 
body and being secured to the latter in 
such a manner as to enable the cap to 
be removed from the cylinder for any 
purpose such as cleaning, adjustment or 
renewal of the rings and to^ be finally 85 
replaced without the necessity of any 
preliminary operation other than the 
removal of the detachable cylinder top 
from the cylinder and the removal of the 
piston cap from the piston. 90 

2. In a piston conatnicted in accord^ 
ance with Claim 1 openings in the 
skeleton top of the main body of the 
piston enabling inspection to be made of 

the inside of the piston and the small 9^ 
end of the coxinecting rod. 

3. In a piston constructed in accord- 
ance wilih Claim 1 the securing of the 
detachable cap by means of a coned nut. 
screwed down, upon a stud in the top of 100" 
the main body of the piston which stud 

is surrounded by a bush screwed into the 
cap uid countersunk on its upper part 
into which the coned nut descends thus 
tending to expand the bush in the cap -105 
forming a secure method of fastening the 
detachable piston cap to the piston. 

Dated the Isl day of March. 1923. 

0. w. KEatarD&E. 



SedMl; Pritttfid for ffis Sflajest^s Stetioiiary Offioe, by & Malcomson, Ltd.— 1923, 
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